Background: Work-related diseases contribute immensely to the global burden of diseases.
Introduction
W ork-related injuries and illnesses contribute immensely to the global burden of diseases.
As per International Labour Organization (ILO) estimates, approximately two million workers worldwide die from workrelated injuries and illnesses. 1 Men suffer two-thirds of those deaths with groups of cancers, circulatory diseases and communicable diseases being the most common, 2 however poor recording and differences in the recording criteria should not be overlooked. Not only the physical and psychosocial effects but also the economic aspect of work-related diseases cannot be disregarded. The total costs including medical costs, wage loss, household production loss, and loss due to pain and suffering, was estimated to be US$ 77 billion. 3 The exposure of workers to different harmful substances has been prolonged due to increment in the age of retirement. Additionally, on account of industrialization, workers in developing countries are facing new conditions with lack of relevant knowledge and skills. 4 For understanding and realizing the importance of occupational safety and health (OSH) at country, regional and company level, information on OSH is needed by health care professionals and workers at each level. 5 Moreover, with help of pronounced and ingenious information on OSH, nations can direct resources and skills for appropriate purposes such as regulatory measures on health and safety at work. 4 This information can certainly be best provided by the OSH experts with their comprehensive knowledge.
As both technical and medical branch of science, OSH is one of the essential components of medical education. Most workrelated health problems are likely to be managed by non-occupational physicians. 6 Non-recognition and mismanagement of work-related diseases is often linked to inadequate medical training. 7 Therefore, not only for furnishing information on OSH, but also for diagnosing, combating and preventing occupational diseases, the knowledge of physicians and paramedical specialists in particular, should be up-todate regarding the potential causal relationship between work and the diseases. 8 Moreover, they should also be familiar with the basic legal aspects of OSH in the industrialized as well as in transition nations. 9 Getting the medical students interested in OSH is certainly challenging for varied attributable causes. 10 Over the years, various national, international bodies and medical authorities have recapitulated the importance of medical contribution in OSH and desirability of training in the discipline at the medical undergraduate level. 6, [10] [11] [12] [13] However, as revealed by existing literature, there exist substantial differences at national as well as international level on the duration for which OSH is taught, the course content of OSH and the examination procedures, suggesting that OSH is not only neglected but even downsized across the globe. 14 The low interest of health care workers in OSH could be attributed to low interest of medical and paramedical students for OSH. This possibility of low interest awakens the need to assess the attitude of medical and paramedical students for OSH. A previous study on assessing the attitude of German and Brazilian medical students confirmed that the overall attitude of students towards OSH was low with negligible students considering occupational health (OH) as career option. 8 The current study was conducted to analyze and compare the attitude of students towards OSH globally and to identify factors associated with poor OSH attitude. Besides being an initiative in assessing the attitude of students for OSH globally, this study might also apprehend the need of structuring and implementing a standardized OSH course in medical universities worldwide, using modern teaching tools. This in turn shall help in making work a better and safer place for workers.
Materials and Methods

Study Design
Having obtained the ethics approval of the
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Ethics Commission of the University Hospital Munich (LMU), this cross-sectional study was carried out in 21 universities across four continents in 17 different countries. A questionnaire containing 23 questions was distributed amongst medical and paramedical students. Having explained the voluntary character of the study to the students, they were asked to fill in the questionnaires and return them to the study co-ordinators. Due care was taken by the study co-ordinators in ensuring students had no prior exposure to OSH before entering the study. In universities where OSH is taught as obligatory module (Table 1) the questionnaires were distributed from the 1 st to 6 th year students (depending upon the curriculum of the participating university) at the beginning of the teaching term, before the first lecture of OSH. In rest of the universities (Table 1) , where OSH was not included in the curriculum, the questionnaires were distributed to the students in any random lecture.
Study Population
The medical and paramedical students of 31 universities were targeted for this cross-sectional study. The expected number of students was supposed to be 3800 with 90% response rate. On account of some technical difficulties, 21 universities responded and the remaining 10 universities dropped out (Fig. 1 ). The response also varied ( Table 1 ) from as high as 98.5% to as low as 22.8% (an average response rate of 50%). A total of 2218 (1421 female) students participated in the study; 1725 of participants were medical students. As in most universities OSH is taught only in or after 3 rd academic year, in this study, participants form only 3 rd to 6 th academic year were selected while the rest were excluded. For ethical reasons, only students above 18 years were included in the study. Subsequently, 1895 students, ie, 85.44% of the study participants were included in the current study.
Questionnaire and Special Items
We used a one-page questionnaire consisted of 23 questions. Three questions were taken from the questionnaire used in Munich in 1998, 15 asking directly about the interest in, knowledge of and students' vision about the importance of OH. These items were assessed on a 6-point Likert scale from "very high" to "very low."
Additionally, 12 questions taken from a questionnaire developed at the Coronel Institute of the Academic Medical Centre (AMC) in Amsterdam to assess the effect of case-based e-learning on the attitude towards OSH, were used. As in the Dutch study, these items were scored on a 5-point Likert scale from "totally agree" to "totally disagree." 16 These 12 questions assessed individual thoughts on occupational physicians as career option, work-related aspect of diseases, interest in occupational diseases, diagnosis of occupational diseases, role of occupational physicians, resuming work after rehabilitation and preventive aspect
TAKE-HOME MESSAGE
• Work-related diseases have a significant contribution to the global burden of diseases.
• About two million workers worldwide die from work-related injuries and illnesses. Most of them are men.
• Occupational safety and health (OSH) is one of the essential components of medical education.
• Non-recognition and mismanagement of work-related diseases is often linked to inadequate medical training.
• Students from lower-and lower-middle-income countries had a more positive attitude towards OSH but students from upper-income countries have low interest for OSH.
• Paramedical students had more positive attitude towards OSH than medical students. 
Data Management and Statistical Analysis
The questionnaire data were sent by scans/ posts to the center in Munich. Data double entry was done to overcome any manual typing errors. To identify regional/cultural differences in the attitude, the 21 universities, based on their cities, were categorized into four different continents namely South and Central America, Asia, Africa, and Europe. 17 We further assessed the association between country income level and attitude towards OSH. We therefore used the income categorization of the participating countries by World Bank 2 and 3) . 18 Due to less number of students in the category of lower-income countries, the lower-income and lower-middle-income countries were grouped together. The type of student was also considered to be independently associated with attitude towards OSH. We therefore, classified students into medical students and paramedical students. Paramedical branches were students of physiotherapy, public health, nursing, medical technology, obstetrics, and biochemistry. To find correlated variables and to convert a set of observations of possibly correlated variables into a set of values of linearly uncorrelated variables called principal components, primarily a principal component analysis was performed on the data. As a result of the analysis, the 17 variables, ie, question number 1 to 17 from the questionnaire, were reduced to three principal components. The loading value of only >0.30 was considered for classification under each component. 19 For further analysis, the scores of variable with the highest component loading were used. Descriptive analysis was carried out on the refined dataset obtained after the principal component analysis to describe the main features of the dataset. For determining the association and the strength of association between the three principal components and other independent variables of the dataset, bivariate analysis by Kruskal Wallis sum rank test was performed on the study participants by sex, by income level of the countries, countries by continents, and the type of student. Furthermore, to find empirical relationships between the three dependent principal components and other independent features of the dataset, multivariate analysis was performed in which the three principal components were analysed by income level, type of continent, and type of student. We adjusted our models firstly for only sex and age, and secondly for sex, age and academic year of the students. All statistical analyses were conducted with R 2.14.1 and Microsoft Excel ® 2007.
Results
The mean age of participants was 22.6 (SD 2.3, range 18 to 36) years (Table 4 ). Of 1895 students included in the current analyses 62% were females and 91% were medical students. More than a third (38%) of participants studied in South and Central America followed by Asia (30%) and Europe (21%). More than half (53%) the students came from upper-middle-income countries. Most students (42%) were in their 5 th academic year.
From principal component analysis a set of three linearly uncorrelated principal components were obtained ( Table 5 ). We named these three components "Component Interest for OSH," "Component Importance of OSH," and "Component in Conflict of Importance of OSH" based on the label of the variables loaded into each component.
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In the bivariate analysis, students from lower-and lower-middle-income countries showed the highest interest and knowledge for OSH while those from upper-income countries reportedly were least interested or had least knowledge of OSH ( Table 6 ). The interest in OSH diminished with the increase in income level of the country, so there was a gradient for income observed. However, importance was rated highest by the students of upper-middle-income countries.
With respect to regional differences, South and Central American students showed the highest importance for OSH. Even though European students showed that they were least interested in OSH, still they did realize the importance of OSH. Paramedical students were more interested, had more knowledge and ranked the importance of OSH higher than medical students. With respect to the third component, also there was a gradient observed by income level of the countries.
After mutually adjusting the results for other variables in the model, lower-and lower-middle-income countries had a significant interest for OSH as compared to upper-income countries ( Table 7) . Confirming the results of bivariate analysis, there was an income gradient observed here as well and the interest declined with increase in income level of the country. Upper-income country students despite of displaying low interest in OSH still rated the importance of OSH to be high. According to the results of model that compared different countries geographically by the continent they belonged to with African continent taken as reference, African and Asian students had high interest for OSH, followed by South and Central American and European students who shared almost same interest. Interestingly though South and Central Americans and European students displayed lack of interest for OSH, they still rated importance of OSH to be high. Paramedical students rated interest and importance of OSH higher than medical students. Sex was not included as an independent variable to be assessed in the multivariate analysis because as observed from the bivariate analysis the associations between the components and the gender remained similar, irrespective of the gender of the study participant. However, all models used were adjusted for sex. 
Discussion
Our results showed that there is low interest for OSH among medical students, especially from upper-income countries which mainly comprised of European nations in our study. As seen from the results, the interest for OSH declined with the increase in income level of countries suggesting an income gradient. Surprisingly, though the interest of students from lower-and lower-middle-income countries was high, still they ranked importance of OSH to be really low. This difference in attitude of students could possibly be due to differences in the socio-economic status and the environment students are exposed to. In many developed countries exposure to work and harmful substances starts as early as infancy because of the type of work mothers are forced to take up for living, 4 which might raise the awareness and need of having a safe working environment for oneself, family and acquaintances.
Our study has served to be an initiative to measure the attitude of students towards OSH globally. Such a study has never been carried out in the past at a global level. Additionally, the average response of the study participants from our study was also acceptable from statistical point of view.
Some limitations of our study were that students either left few questions unanswered or left the whole survey blank. This non-response could possibly be either due to lack of interest in OSH or because of confidentiality concerns. This non-response serves as a ground for selection bias. Another problem was attendance of study participants. Due to the non-obligatory nature of the lectures, in several centres, very few students attended the lectures on the day the survey was conducted. Also, the average response of the study participants calculated based on the number of students attending the lectures dropped with increase in the income level of the countries, which in turn could result in differential bias (Table 8 ). Therefore, the high interest in OSH observed in lowerincome countries could possibly be an output of only interested students attending the lectures and participating in the study.
Our study showed that though the attitude of students from lower-and lowermiddle-income countries for importance of OSH was low, the interest was still rated high by these students. Therefore, to enhance the perception of these students, a course focusing on the importance of OSH is better to be introduced into their academic curriculum. Since the students already have high interest in OSH, the nature of this course should be voluntary. However, the lectures of this course could be held more frequently to meet the ob-jective. Furthermore, while structuring a course for students of lower-and lower-middle-income countries, modifying the sessions in the light of student-based evaluation, as shown by Grime, et al, can enhance the perception of students for the value of OSH teaching sessions. 20 Additionally, it could be seen from our results that paramedical students showed more positive attitude than medical students. Therefore, besides structuring and implementing the course that improves the attitude of medical students towards the importance of OSH, it is necessary to modify the role play of students in delivering the OSH health care. As paramedical students showed more interest in and realized the importance of OSH compared to medical students, reforms in health care practice should be recommended. For example, nurses and physical therapists may be specifically trained to deliver OSH services to the workers. This could prove helpful in aiding timely assistance to occupational injury patients and ultimately be helpful in reducing the number of workers suffering from work-related injuries.
Since the interest of students from up-M. Bhardwaj, M. Arteta, et al *The percentage is calculated as the number of students answered the questionnaire divided by the number of students presented in the class. a r t i c l e a r t i c l e per-income countries was low, some reforms in their academic curriculum could be made to change the negative attitude of these students. Alternatively, instead of the occupational health experts, student participation is strongly recommended in structuring the course. This shall not only improve the attitude of students towards OSH, but as shown by Shanahan, et al, improve the satisfaction rate of students. 9 Since workplace visits have contributed to the overall aim of knowledge and attitude change on occupational health issues, workplace visits can also be included in the OSH courses for these students. 6 Besides, case-based e-learning should also be incorporated into the curriculum. As suggested by Kolb, et al, case-based e-learning has proven to be a unique tool in the international platform, which supports the quality of education and training in OSH throughout Europe. 21 In conclusion, our study showed that the attitude of students from lower-and lower-middle-income countries towards importance of OSH needs to be changed and an OSH course realizing importance of OSH could play a vital role in doing so. Additionally, since paramedical students are more interested in OSH than medical students, they could play a major role in delivering OSH health care.
